In that report we observe the initial stages in the process of lm growth at dierent irradiation doses. Investigations of inuence of Mo deposition on glass substrates by means of self-ion-assisted deposition on its topography (atomic force microscopy) and wettability (sessile-drop method) were carried out. It was found out that with an increase of the irradiation dose, the average roughness and the contact angle increases rapidly at rst and then decrease. 2.452.77 increase in the contact angle of water when Mo-based coating was deposited on the glass was observed.
Introduction
Manufacturing of solar cells consists of a series of steps.
The solar cell basic structure is as follows: (1) back contact; (2) semiconductor layer (CIGS); (3) top contact including a ZnO layer. In addition to these functional layers, the cell is dependent on a glass substrate to support it mechanically. Several metals have been investigated to be used as back contact. The choice of molybdenum (Mo) is based on the requirements imposed by application and processing steps. Mo has desired stability at the processing temperature, resistance to alloying with the absorber layer elements, and low contact resistance to the absorber layer. The thin Mo layer also is considered as crystal seed grains for the growth of absorber [1] .
Vacuum evaporation is relatively successful in the cases when improved adhesion is important [2] .
The self--ion-assisted deposition (SIAD) process has some unique properties. For example amount of average deposited energy density in the atomic collision cascade is several times higher compared with ther ion-beam-assisted deposition process [3] . The original SIAD method provides ion-beam-mixing of the substrate atoms and those of a thin lm without introducing an admixture of noble gases (SIAD) and allows to create a gradual transition between the deposited lm and the substrate, and to deposit lms with less built-in strain. The advantage of this method is the use of ion species which are the same as the coating material. These properties can result in lms with a more durable bond to the substrate. SIAD was known to aect crystalline structure, packing density, adhesion and surface smoothness of the lm and thus improving the quality of thin lm for functional devices [4] . As can be seen, the irradiation doses used in this experiment do not allow to obtain a uniform and continuous coating. The images present the initial stage of formation and growth of the lms. The degree of homogeneity coating and its thickness by building histograms of heights and cross-sections of 2D AFM images of the topography on the most common heights can be found.
Assessing the % of coating formation (CF), we see a decline from 56.9% to 33.6% in the initial stage of the coating formation. This is possible only when the observed multi-level surface is not one of the coating and substrate, but that of the coating deposited unevenly on Suvorov et al. [5] reported the presence of certain threshold values of the irradiation dose for each type of ions, the excess of which leads to the decrease of R a of the surface, or at least, its constancy.
The average roughness of initial glass is 2.2 nm. The AFM studies revealed the presence of irregularly distributed valleys and hills on the surface of glass (Fig. 2A) .
The dependence of R a on the irradiation dose is similar to the results obtained previously [6] . Dependence of R a on the irradiation dose is indicated in Fig. 3A . Contrary to the initial sample, the number of small irregularities is signicantly reduced and the surface becomes smoother.
The R a increases with the increase of the irradiation dose to 2.71 nm due to the dierence of levels of coverage and the multitude of islands of covering nucleation. With further increase of the deposition time, the coverage area I. Tashlykov, A. Turavets, P. Zukowski increases and the surface becomes smoother which reduces the roughness to 2.3 nm. These results indicate the possibility of managing the roughness of the lm surface by changing the dose during irradiation, as reported earlier by some authors [7, 8] .
According to the qualitative description of thin lms evolution synthesized on dierent substrates [9] the following steps in the process of lm growth: island growth, impingement and coalescence of islands, development of a continuous structure are observed. Figure 4 shows the position of a water drop on the surface of the initial glass and Mo lms on glass. Mean values of CA in ve dierent positions were recorded and averaged in Table. In Fig. 3B the variation of samples CA with the irradiation dose is given. 
Wettability test

Conclusions
Investigations of inuence of Mo deposition on glass substrates by SIAD, on its surface topography and wettability were carried out. In the paper some steps in the process of lm growth are presented.
It was found out that with the increase of the irradiation dose, the average roughness increases rapidly at rst and then decreases. The threshold value of irradiation dose excess which leads to surface roughness decrease is
× 10
16 ions/cm 2 . It has been also qualitatively estimated that coating is harder than a substrate.
Contact angle measurements showed that the deposition of the Mo thin lm on glass makes the surface less hydrophilic. The increase (2.452.77) times in the contact angle of water when the Mo thin lm is deposited on glass is observed. The dependence of the CA value on a dose is similar to that of R a on a dose. It was found out that deposition of Mo thin lm on glass with dierent irradiation doses can be used for obtaining a surface of desirable topography and water wettability.
